IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In re application of: Hiroji EBE, et al. 



Group Art Unit: Not Yet Assigned 



Serial No.: Not Yet Assigned 



Examiner: Not Yet Assigned 



Filed: September 16, 2003 



For: QUANTUM OPTICAL SEMICONDUCTOR DEVICE 



CLAIM FOR PRIORITY UNDER 35 U.S.C. 119 



Commissioner for Patents 

P.O. Box 1450 

Alexandria, VA 22313-1450 



Date: September 16, 2003 



Sir: 



The benefit of the filing date of the following prior foreign application is hereby requested 
for the above-identified application, and the priority provided in 35 U.S.C. 1 19 is hereby claimed: 



In support of this claim, the requisite certified copy of said original foreign application is 
filed herewith. 

It is requested that the file of this application be marked to indicate that the applicants have 
complied with the requirements of 35 U.S.C. 1 19 and that the Patent and Trademark Office kindly 
acknowledge receipt of said certified copy. 

In the event that any fees are due in connection with this paper, please charge our Deposit 
Account No. 01-2340 . 



Japanese Appln. No. 2002-273178, filed September 19, 2002 



Respectfully submitted, 



ARMSTRONG, WESTERMAN & HATTORI, LLP 




Donald W. Hanson ^ 
Attorney for Applicants 
Reg. No. 27,133 



DWH/jaz 

Any. Docket No. 031171 
Suite 1000 
1725 K Street, N.W. 
Washington, D.C. 20006 
(202) 659-2930 



PATENT TRADEMARK OFFICE 




23850 



PATENT OFFICE 
JAPANESE GOVERNMENT 



This is to certify that the annexed is a true copy 
of the following application as filed with this office. 



Date of Application: 



September 19, 2002 



Application Number: 
[ST. 10/C] : 



No. 2002-273178 
[JP 2002-273178] 



Applicant (s) : 



FUJITSU LIMITED 



January 31,. 2003 



Commissioner , 
Patent Office 



Shinichiro Ota (Seal) 



Certificate No. 2003-3003336 



ei m & n ft 

JAPAN PATENT OFFICE 



v * s m m t m - -e & s r <b & se ^ -r a . 

This is to certify that the annexed is a true copy of the following application as filed 
with this Office 



ffi 0 ¥ R 0 

Date of Application: 

m m * * 

Application Number: 
[ ST.10/C ]: 

fcH !§l A 
Applicant(s): 



200 2^ 9^190 

2002-273178 
[JP2002-2731 78] 



2003^ 113 10 



» IIP ^ « W 
Commissioner, 
Japan Patent Office 



is.* /ft ' 




mSE#-^ ffi$E# 2003-3003336 



#2 0 0 2 



—273178 



[^3S#-S§-] 0240967 
[JtffiB] 9H19H 

[H&ttftglR] H01L 33/00 

H01L 29/06 
H01L 29/68 

[ft*] 

[ft*] . ^ 

[5§0^#] 

[ftmxii^m] ^p^pmrps^^ffli 20-14 

[ft*] m# pi 

[^mX«^m] J%*»#^tt3llSiK'»*lIl# 2-3-22-309 

[ft*] fnffl fl* 

[&mx\$mffi] #£;ii*;n*rf?#£E£##* 1-31-6 



ffi§E4# 2003-3003336 



#2002-273178 



[A*] mm mm 



000005223 

[MA] 

[»J##] 100070150 

[&m3U*Jgffi] JMC«S?8«B«Jt*4TB2 0#3^ Mlt&1f-T> 
^ W X*V-3 2Pg 

[#Jffi±3 

[«fS##] 03-5424-2511 



[^£ifi»##] 002989 
[j»#^»3 21.000R 

0114942 



2 



miiE#2 003-3003336 



#2002-2 73 1 78 



mmm 

^ &m&m t =k y ft & *^ ¥##sis tc & v ^ x , 

mi ©IS^ifeitFf 1 ©A> K^7^5:tt5lll©fiMi<l; y ft 

mmm i cd u TM±Kx.¥**cisv)uz&mt£ft. m2<D^^m^^m 
mzm 2<DAvrmmzmfc-z ti, ittmafi i o^^m ttem&z 

J: tfiufBH 1 &£Z$m2<DA> F^f-V >y :/ J: »J t>/h£ ft A> K^y^SrtU 

y ft<&*3 <z>^y yjg£j: .y ft y, 
iff tan 3 (da y ymit* mmm 2 <da y tm^ic^^ tifctJia*^ Fy f co 

[3t#Jg3] «5faHl~*3<Z)Ay TJJttl nfcitfG a Sr^Ttf I I I - 
V hifi^CDTOclCfcVNT I n^#^*LTv%sz:h&4W£i-£if^2fBi& 

1 mfE#2 0 0 3 - 3 0 0 3 3 3 6 



#2002—273178 



J:t>*Bfffaill £J:tMg2©/1;y F^r^^^^Ufe/hS^/l^ F^>^5:tb, 

ttf t a m i © *m n & j: 2 © ^ & t c *f u x m & * & ^ -r £ & 
fuian 1 ©71 u y M z. mm 2 ©71 u tm t: t&san 1 ©a u y js#t«ffifi 

lagan 1 ©71 VTMUmUm 2 ©A yyitlt S*ofelJSS:tt5:tS 

[IMfcg7] HfSEifP;MJlnAsj:y«!»J, fufafg 1 £ <fc tMB 2 © 
AUTJfftt, VN-Ttlt) I nGa A s PigH«fc V 3 £ 6fE 

[»#«8] frftafg 2 ©A U TJfftt, «)*;^^-*xfiitfy&ttot 
I n x Ga 1-x A SyPj.y-C^StlSilfl/S&^U IB**/* 9 * - * x # 0 . 6 5 

ncss^s n* d £ -r ^« 7 ia«©*^-^^#^*c 

sr^fin^-r-sif i ~ 8 ©e> V^4%^-^f3«©*^¥##^So 



tfJl£# 2003-3003336 



#2002-273178 



m 1 1 ©A> K=?* 7 7°^t^ 1 (D¥MfoUi£t£ y & 

5 Ay 7lt, 

J:^B«Sami <3DA> F^«^«J:*)t)/J^^2©;^ K^v^&^U tuts 

[0 0 0 1] 
[0 0 0 2] 

, ^-vyT©^ttA^^j|ga©»^j:y%iwiss*isfe«>, a^s*^^* 

3t&«iL«b— if#>f KVa^^fl^eKMMLfc*^, A;i/ 



ffiliE# 2003-3003336 



#2002-273178 



[0 0 0 3] 
[0 0 0 4] 

x*;i^x^* WWi, #*^mffifc#J£bT^£iciiififc&icfcs. assail* 

AU y&^-r£«^3ii^lc£VNT, U T tf) x * ;i/ 7 -f 21 Ittofel 

So 

[0 0 0 5] 
[0 0 0 6] 

[0 0 0 7] 



m«E#2 003-3003336 



#2002—273178 



[0 0 0 8] 

£*UC*f U I nAs/GaAs f©S^AfD XfcT # =>f ■¥ ;i^jt&C £ V^ 
T, 'N-ir O ^ i/-Y7l/fiSS(7)|0lS§iCffiJM"f"-5> V^V^-S S — K (Stranski-Kra 

stanow) ^-KJ**&JpJffl-*-*£fcK:*y, S®±Klffl2tCil|aiI L feft<O^Tf i 
?F>>hiI$:^t5rh^t^Si^^^ntV>5. M*-fc£, GaAsI 
«±tc, InMO. 5SIfflft^»«i*8<Hft5 I n G a A s 
-?-JS> MB EmiZj: »J -53 iltCfc »J, 6i^30~4 OnmOI nGaA 

s ©ft#GaA s2&R±u:^j&$*iS£i:;&^8£3*iTi^ M^te^MffFifcitK 

1 £#M= ALE^ftotti#15~20nm|J|fflInGaAsffl 
GaAsS«±(C, 1 0 0 n mSftOMIBTJ^T?* £ 3 £ t>m&% tlT 
V*S. M*tf##fF£iK2 &#fl8. SfcJC MOVPES(Ciott), ft ft & ft 

[0 0 0 9] 

A>#s^#*^nxif*^>*;i/«&fca3tts*^Ky ba>mmt. /vrn 
#®&c£C£M<frx*;i,^c£fB£*i££#>, ft*©!^ M*5gtf>7gJ&tcJfc 
Steffi #T 3b U , * tf - A U V 7 -f ^ic «fc 3 A # -x y v & 

[0 0 10] 

S-K^E- KtCfcyjgtf&StiSft^Ky M*£©J:3fc«^*»&**»*«:tt 
[0011] 

HI tt, #I¥9 - 3 2 6 5 0 6#4*#&CfB«GDS -K^E- KT»JfcR L fe*^ 



5 



ttJSE4# 2003-3003336 



#2002-273178 



[0 0 12] 

■HI &#firf5lC, (10 0) S^fi&ttSG a A s S« 1 ±ICIiG a A s 
XyyrM2 ZftLX^WO I n A sl^fK*; h 3 bifiS -K^- F**CJ: »J 

IC&V^TI nAsif h3 bttGaAstfiFll^^lA'J7l3 a cfJiCStf) 

b &««>j&trrty 713 a_hlC^LTV%S. 
[0013] 

Ml <DMX*lZm*<DA*Fv h 3 b#, ^tl&a^tU 7«3 atf», #&C4^- 

Icjgj&StiSM^Ky h 3 bliTTOA^-Ky b 3 b ©ifiUttcjfogU^'tv^ -e 
©US, W^Ur*3 afeitfi^Kf h 3 b &*y$gL«MftLfc*^ *^ 

[0 0 14] 

[#WF:fctt.i ] 

Leonard, D. , et al., Appl. Phys. Lett. 63, pp.3203 - 3205, 1993 
mft&Xffi 2 ] 

Mukai, K., et al., Jpn. J. Appl. Phys., 33, PP.L1710 - L1712, 1994 
[#M#fr*lSK 3 ] 

Oshinowo, J., et al., Appl, Phys. Lett. 65, (11), PP.1421 - 1423 ( 

1994) 

mftXtt 1 ] 

9-326506 "ilf&M. 
[0 0 15] 

£d3T% Z.<D£o&S-K*- KJfcSbfcfc^Ky h^ftSl^M 
y jsr7-^fe5VNtt7* ^*»y h V - 2 *1&f& b «fc 3 4: b 



ffil£#2 003-3003336 



#2 002-273178 



[0 0 16] 

m%%> £ v ^ s l ^m-r sit^t-tf, nigs© 9- a -eg* £ 

[0 0 17] 

A El _ h =-2b («„-«„) (1) 
V2b & 3 ti £ x * ;i/ m Ji-t £ o £ L b T* -ttttSEJU jKt- > 

[0 0 18] 

nm<Dx.*)]s*rm&££ »; <&s. -e©^, ft*&, ^ 

£ 15 S J: e> & -5 „ 

[0 0 19] 



ffilE#2 003-3003336 



432002-273178 



[0 0 2 0] 
[0 0 2 1] 

#3§0£<Z)J; yj^lft&flllltt> S-K^E- F*£:RL£*^-Fy h Lfr 
[0 0 2 2] 

[0 0 2 3] 

mm zMVk-f z> tc & ©#!£] 

5t£fc;J5J;t>*frffESI 1 fc«fctfj*S2(Z>,*> K^f^J: »J *>/h£&A> F^f-Yy^fc 

y & y, #^ttffH^2<z)AU rJi^JSSKiistfticsssbv^s 

-T^^CD*^ Fy F t«SH^2<Z)AU 7«±tc?£ffcS*u ItffH*^ K y F & 

tsf 3 «k y 3 co a u 7* £ <k y & y > mmm 3 <z>a y rm 



8 



ffiSE# 2003-3003336 



#2 002-273178 



[0 0 2 4] 

fe^femte <fc TO 2 <D/iy K^-v 7^W§I2 (D^mfoUM, £ y 2 © 

•r <fc y * y , tfriasi 2 ©a u rmom^\zmnmzm l 
jgtii, «rffi*i©^yrjt«««ria»2©AyT»tf»©«fia* : f'Kv h<z>rauc 

* * 3 y 38 L*«3*u iafBH 1 © A U TJS fctSBB* 2 ©^ U TJS i: 
[0 0 2 5] 

[0 0 2 6] 

i£fci:TOl tf>^> K^'y^WS^l ©^^JSftJ: yftSA'J 7Jf£, 
ffflH^ y T » 4» S ti, 1 ©te^JtR ttt^Sf 2 C0»*J£»I3 «k 

l©^#^aic^bT^**&^^S^*#ieaJ:y**«»©S^K^ h 
K<8 ft S&f fc *f 1- £ *B2f£M t « L V * £\ J:y*£<fc-5J:-i>lcKj£S*i 



ffiSE#2 003-3003336 



#2002—273178 



[0 0 2 7] 

[0 0 2 8] 

[0 0 2 9] 
[0 0 3 0] 

0 3 S#M"TSiC, (10 0) S^fi&ttSG a A sii 1 l_tlCG a A s 
A-jyrMl 2 $ £> iCfuSH GaAs;1*;77S 1 2_t&C I n A s JS & 

iSfiS5 1 0°Ct'©MOVPES}:J:^ #& 1 . 8^iW§©InAs 

Mtfm&znzzotemm&mAxBj&^&o rcjj^cit^aftfei nA 

s JfT'te I n A s «*©*HF-£»#G a A s 3£«©#mfc» J: »J Vn£#)J± 
»S*«:5tW, -£0>*S^ t&fHG a A s AyyrM 1 2±(C«S-K^E- FJ** 
ICiy, M&^V**r V Z&W® 1 nAsi^K«; F 1 

t5. iOJ:^ )S!l n A si? Ff h 1 SttMBEffiCioTliH^ 



2003-3003336 



#2002—273178 



[0 0 3 1 ] 

2biZZ.<D£t>&mM±fcG a A sAVTMl 4 £MO V P E «fc y ffi 3 # 

»J 

[0 0 3 2] 

S&tCi<Z>J:^tCbT^J*S*lfc/iy TMl 4±IC#C0)I nAsJg£MOVP 
E&lCfcy, 0. 7#^«#0>/S3<Z> I n A s Jf 3 ft S ^WMi 

T*mm,L. #C© I n A s!?K»; M 3 Httfe S - K*E- K«*»CJ: U ^ 

[0 0 3 3] 

$ ^(cffffH*^ h 1 3 Srfllftatf J: $ KHfc©/ty TJS 1 4 t&co*^ K»; 
[0 0 3 4] 

04 (A) , (B) te, -£*i-eii0 3 ©S^^ft^fi 1 0 jcov^^&fc 
gj£ttfi&0> P L fcf-*X*/I/dp, feitFTE^- K^TM^E- KODlffl© P L mSL 
ifcTE/TM£, aSm©MiS:i:bT^-r o fcfc, 04 (B) tfJJCte, ««®(C 

[0 0 3 5] 

El 4 (A) £#flS1-3fc fcotlTP Ltf-^X^;i/^l±^b 

, ^€^2 0M &V^L 3 0JS&jg;L5£i!tfjl . 0 5 e V^-fitJCJRjWctS©^*) 

[0 0 3 6] 

-#H4 (B) &.#flg-rSlC, PL»«0TE/TMJfc%*»«fc#£«4>L 
, 4#Ki«lJf«««*&8CD»'&JCTE/TMjfc««l i:«sy, I?K«yh©iit#ft 

te=e- F&_tisy, mzmmmtt 1 5^^120 ^^^tm^- f^ib 



ffiliE# 2003-3003336 



#2002-273178 

[0 0 3 7] 

mm. * •* z> z. n & »sm (c & 3 . 
[« 2 nm#a] 

H5tt, ^BH<7)^2||^MJC e fc^3 , 6*^^#^S2 0©#U££^ir\ 
[0 0 3 8] 

0 5 &#JBir<StC, )ti?^iMS2 0 (10 0) WGa A s «^ 
2UtL, MSHG a Asii2 1 _h. (C I i G a A s &£V^JA 1 G a A s Ay 7 
TM2 2 ^^ITMOVPEg&^ofeS-K^SCj;^ I n A s*^F^y h 
2 3^^$tlTVN§ 0 ^fegrrfHI nAsi^F'V h 2 3 S - £ pglC 

It, #StC«VM n A s tfxy-r-f > ^*JS 2 3 a*^^StlTV^S. «ife5fc©0 

[0 0 3 9] 

ffjfai nA.sIfK*; h 2 3 li, ii«5 1 0 *C<Dg«mSlCfc V\T«ffiJK» 

*U tfClCffffB InAsif F^2 3 <fc 3 ffij&tf I n x G a ^A s T* 

I n G a A s A U TJS 2 4 *i/*r MZfefS,-? &. 

[0 0 4 0] 

S feJCfifffifi^Ky h 2 3 (Df%£k£ InGaAsf24 ©J&R&H&y jgfi 
[0 0 4 1 ] 

0 6it ® 5 0*-?yfi^#fit«« 2 OlCOV^TiKlJtl/fcPL;*/** 
B-f, fell* LEI 6 (ft, tt»AliUfiInGaAsAiJ7l24<Dft*)yCGaA 
sl^o^t *fctt»Btt«MBI nG a A s A'J7I 2 4 £LT I njffi 

1 2 ffifl# 2003-3003336 



#2002—273178 



J&xj^O. 13 (x=0. 13) CDInGaAsl:llofci^5:7nt, 

, « i jarjB*-e« <fc # 2 mmm&fr ^nttrnzftfo l x v^ s . 

[0 0 4 2] 

H 6 tt»A-etts, p, dtf^TtUCfcV^^TE^- K<Z>Jfe 

ff^TM^- FJ: y *>mmV&Z>CDlZft U KfiBtttTM'E- K^ttS^ICj 

[0 0 4 3] 

@6 0&f*B©*gJ|U;i\ A'J7l24tlTInGaA s «&&&o 
O^T0t©tfe§*\ ZLtlli0 5©#^lCj3V>T^U 712 4 (f», I n A s 4 

4 AlCfcttS I niSS©if^tC#oT, tafBA V 7 A 2 4 <Z) 3 tfK»;h2 

©£#;L<b*l£ 0 f^fet., 0 6©^it @ 7i3t J:5fttfF*; h 2 3 CD 
MjaiCfcttSAU 7A2 4©»m«r«s«fiftSSftK:?*lSbTV^Sfc#Ae>4x*. £ 
fe'L,07 tt, 0 5 t£<Z)t>£o<D*^ F>y h2 3 <0jl|&&«Elll&$rtC3*l,fc%0>T?& 

[0 0 4 4] 
[0 0 4 5] 

fcfc, ±IBtf>M^teii&fBAl>y*2 4 £bTI nGaAs £^ofc#, AUT 
JS2 4 £ It I nG a A s P, InAlGaAs, InAlGaPf«^ 

[«l 3 §H»J] 

[0 0 4 6] 



ffi!£# 2 003-3003336 



#2002—273178 



0 8 §r#Mi-S(C, (3 11) Bm^&Zm't 2> I n Pl«3 1 _t IC 0;^ £ 
#B&U£ I n P Ay7rM*iftl>X I nG a A s PAVTM3 2 frX & 

laiai nGa As P A U 71 3 2±{Cte#K-:/I nGaAs^^^lil n 
A s <fc U h 3 3 #4 50-55 O1C0itSIt:£WSMOVP E 

, BufH InGaAsPA'J TJS 3 2 _LIC V* I nGaAs^iff^ 

yjg 3 3 A#7£j££*lTV>5 = 
[0 0 4 7] 

£ «d {CgrfgBS^- K v V 3 3 fcfcf&ffi I n G a A s P A V TM 3 2 i: }iM^I)ffl^ 
%^t*«3!I©I nGa A s P;1'J7I3 4 <fc »J tl> tSBif b3 

3 fe^tr^u TJS3 2 itFA'J 713 4 texStc l OffiMteE, mVMVMm 
StlSo *<3!>I8> 1MB I nG a A s P AV TJS 3 2 £J:t>*3 4 SMO V P E&lC 
5 5 0- 6 5 0°C©StfiIl?^$tl5o 
[0 0 4 8 ] 

Ef8(D#^T'«> A U 7® 3 E^WOl^Kf h 3 3 It 

□ 

[0 0 4 9] 

g|9tt, 0 8CD^5tlC^V%TS^K>y h 3 3 £ I n A s lC<fc »J^J«L, AVT 
MS 2tf)ffiJ&£ I n PS^lC^^^-a-TS I n 0>71? G a 028 3 A s 0<6n P 0>389 
fCtS^U S&lCjfilfcl n x Ga 1 _ x As y P 1 . y T?iUfeAU7!3 4tf)j$lJ&£:, 
0. 15^x^0. 92fcitf0. 5^y^ KOffiH-eSEfbS-ftfeS-^©, 

h 3 3 tpKl8ttZ>&m,tf;ffifrb<Dm®3i*n'*rE g (EI2&#M) £StHL 
feilgS^t. fefilAslBjSytt, I nj|a^xtC*ff5LT, InGaAsP/t 
U 7JS3 4 £>A> K^r-V yy^I? h<B/t> K3f* v:7«fc U V^fcvO 
J:e>fC^b$i±feo i££:BI9 ©Itlt'tt, InAsIf F^3 3 1i3 
5 nmX 3 5 nmX 1 0 nmfflWtfe§t«gbt^§. i©«3tT?tt, fif 

flBi^Fv t> 3 3 {C4C5S^ e xx^ 3 ^ 6 yy tt ~ °- 0 0 6 7 t ^ s < £ xx 
= £yy =- 0. 0 0 6 7) „ Z.to&'Sizmmft e xx , eyytt^O-fitSr^LTfe*; 
, ttotlf h 3 3lCteffiif§M#£CTV^ 0 



ffiIE# 2003-3003336 



#2002—273178 



[0 0 5 0] 

0 9#, 2&mm& (OOl) BiilCS-K^r- F^^b^if MC& 

v^TMv^iE?L^# : ^^cM^a^tl-5»<Z)^cM1-^x^;^d E ^E g hh (o o l) m 
m& (111) ffi±tcS-K^ - F-e7££&b£if Fy Mc£vxTfiv>IE?L2>H5 

mmzmmznz><Dfcm-tz>x.*)\y*rE g hh (i i d i&mm* (ooi 

) ®_hfcs-K^E- FT^j&bkMf Fy Mc£VNT6vNlE?l;W£^&clfrM$ 
n^cmc^f £x*;i,^E g lh (0 0 1) (ill) SiilcS-K^ 

- K mm b if K v h IC £ V a T <f£ v *IE?L #fc«M& tc fib @ $ *i £ © ICH * £ x 
*^Eg lh S (1 1 1) ^^tl^bTV^,, 
[0 0 5 1] 

s&iHx^;v^E gic^/^j^-ttir, trb5 i nG a a s rms a i 

IM^x^^jO. 6 3©^&^5l&^lcmv^lEftfcev>iEftfc®ia©x*;i/3fg 
AE^tfifnfcfcU, 'if K»; h 3 30fi$feWi*t§^^^^§. 

[0 0 5 2] 

S «b(C#rjfa I n^xSO. 6 3 5fci»iC|8j£'rS££lC «fc UfrffBx^;i/^MA 

E^^^A^^b, if k*; S3 3 izjs^Tm^jEjim&tfmm.w;m£&2> 

o ^oT, roiei^if K»; F 3 3 zmozmz&V. tm^e- FCDMftytt. 
*B2#m t s A^mi^mm & S 3 £ # «TtB ic £ . 

[0 0 5 3] 

Hsc^ii&wiciis^T*, wk^utws 2&j:t>*3 4<d$*>, if k 
gioii, unworn 4 mmmiz&z v ? vmwm%*m>fo^m.± o 



2003-3003336 



#2 002 — 273178 



[0 0 5 4] 

Ml OZ&m-T&lZ. 4 0»(311) B®75&£;prir£n§5l 

nPl«4 lJifcfcfiKSftTfcy, ttKnll nPl«4 UCIinSl n PA 
V7TM± 2 ^^LtnSl n P V =? v KJS4 3 tfxfcf* 3f S/^;WC7£j&£ tlT 
V^„ fffSB I nPif4 1, I nPA*;77f4 2£>J:t>*I nP#^y F®4 3 
tt, 1 X 1 0 18 cm" 3 (7)^-vUT^S$:*t-^J:e)JCK-^$tiTVN^ o 

[0 0 5 5] 

tifSH^ ^ y KJS 4 3 _LlCte, $fe(C0 8 ©HJSM-eM IfelnGaAsPAiJ 
7f 3 2 <fc £F 3 4 «fc *J & *l A U 71 3 4 tfUCfi^Fy h 3 3 £-£ttfS<f£» 4 4 
^yjgb^MStlTfey, f©^AU7l3 2©fflj&& I n 0>717 Ga 0<283 A 
S 0.611 P 0.389^ *fc><y7«3 4©«J«I n 0>63 G a 0#37 A s 0<5 P 0>5 »C 

[0 0 5 6] 

y KM 4 5 #1, $ £ fcIMB? 9 *;KI4 5±IC»pSInPJ:UfitS3 

h«£4 6 £^LT_h3PWi4 7#7£j&£*U * fe Itfl2 I n P«^4 1 CD 
TffiiC&T3PM4 8 5b^fiK$tl<5c 
[0 0 5 7] 

m i o co u v vmrnMyb^mfommr* it. mm±m f5»;K«4 5fej:tf3> 

2 ^3jf U -f ^ Kfcif0>MSiSlfflE4 9 A, 4 9BWt5. -£<D*£HI, trfSH^'KJ* 
4 4 (fitC^Stlfe^ift^i^-BU y S?#3itC»oT#tftan, $Sft*4 4 cp 

ic^vNT^i^m^^csc ^r-eiutH^'[4S4 4 

^-£7£/&Lfcv^ iitcj: y, |ffia^4 o ic«t y^Jt*S^S:«l^-rsr 

[0 0 5 8] 



ffiIE#2 003-3003336 



#2002-273178 



z.(D £o&yt¥m&mm4 o «, mm^v tm3 2 £^3 4 ©m^^^icm 
bj3 b j: e> icss^ -r * 3 1. tc j: y , ««fc«#tt©tMt* ^tsrt^ts 

o ifeSfflB^y TI3 2 cfJCD I nMt 0. 6 3 *»lC$5t"*5 ^ *j , T 

[0 0 5 9] 

aAs|fi&fo» HufSi'SttM 4 4 tbT5feJCH3-ettHbfeI nA s* 
M3tGaAs;tiJrll4 & £ V^ilSI 5 7?M b 

I n A s S^- K v y b 2 3 il I nGa AsA'J TM2 4 £ %mM Vt=.W&*&? 

im 5 HMJ] 

[0 0 6 0] 

mz*vmm.izmmizi,$vmi n pi5 usi^nsi nPS52 zmmistcm 

[0 0 6 1] 

1 7 mitE# 2003-3003336 



#2002—273178 



mi 2ii, 01 o&£v^iiii i (D^mmm^^^^xmmLf^y -t v—v* 

* V h V - V 6 0 CD#I $r^"To 
[0 0 6 2] 

012 &#m-r<S>lC 7*h-yf*yh'7-i''6 0tt3t77>fA6 1 

ztit=.&m<D; - F6 2 «t yfluastixv**. 

[0 0 6 3] 

012OMT'»;-F6 2Att?WA 1) • • • ©ft#-5§-£-&bTif 

*lT?gS#iSt^-JS#*t*g*&7 1 &;£LTV^;tf, 01 0&6V^*1 1 tf^fglfr 

[0 0 6 4] 

JfcSl 2(DM^li7- F6 2 BTOlp X 2 , • • • X n (7)A7J$:^S 
[0 0 6 5] 
[0 0 6 6] 

Hi ©te^JtSfcitfm ©A> K^^7"^nfl cD^##:M^<k 
SHI ©AU TJf 

2tfD/?> K^*y^&^i**» 2 »j3&«»2(0/tU TJifc, 

ffffHH 2 (DA U r»*tcjgj*3*u MfHIg l ©tt^-fcRiittAfcSfc^fcRfc 



£BliE#2 003-3003336 



#2002—273178 



yfcy, ^-^|fffa^2cDAUTJg©J^$^c*^^^c^Lv^^$$:*■r€>^ 

ij^si 3 <da y rs £ j: y & y , 

hsp izm-r z> 3 ^ $t n •* * *^^^#^^»o 

[0 0 6 7] 

^-r -5 z\ t z mm a •* s m&m 1 mm<Dm*yt¥mfomm 0 

[0 0 6 8] 

-f t b & & « -r s r i: & mm t. -r s #sb 1 * & a 2 ib*© *^¥*#I6«. 

[0 0 6 9] 

(#134) BrfSBlll~^3 0DAy TMttI n£J:t>*G a £-^tJ I I I-Vi 

fb-^^^#^M^T**> y, mmm 1 & j:t>*H3 ®/<y rittt, fuses^- k*; h 
att-B^fg^tcfc^r 1 niig^*bTVN£ - ££#^£1r3tffa3iai&o*^- 
ft¥##=gg 0 

[0 0 7 0] 

(tttas) iff tan 2 Co a y tjs i£, mmA^Fv hT&m&mmz&^xG & 

[0 0 7 1 ] 

0frta6) mmmi(D¥mftffi^ mm^2<D^m^^^^mm^s(D 
•5#ta 1 ~ 5 <d o ^im^-mmm<DA^%^mi^mmo 

[0 0 7 2] 



1 9 



ffiliE# 2003-3003336 



#2002—273178 



[0 0 7 3] 

□ 

[0 0 7 4] 

(#fB9) itffBlgl~m 3 InGaAsPSI, I 

nAlGaAsSI, I n A 1 G a PMHtf)V^*lfrJ: VMlttlZ Z. £ 
i-S^fB 1 ~ 8 (£> -9 V^i I tl^-«fB«a)*^•^^#^»o 
[0 0 7 5] 

(tff310) faSB^#:««±iC^$4xfc, 

taSBH i <a a >; r S-Lk: x if # * */ ^ ;i/ jc sn, i2 ©i&^-5£ffc;J3 «fc t>*l£ 

MiHi »J*y, #^BuiaH2<7)A*U 7» <Z>J?£K:2g«WlC4£bV^;!S£^-*S« 

sfjsan i cdau 7«htfffa^2 <z>/\*u 7»^tt, t&K* 1 o^u rmtfrnrnm 
fuiam KDrtvrmz. ttma^ 2 © a* u 71 1 n& o fet^ & ^-r * r t & 

[0 0 7 6] 

(#tai 1) tfnefc^F* m*i has j:»j«s»j, t&S5»it3J:tf«2<B/i 



2 0 



ffilfl£# 2 003-3003336 



#2002—273178 



'J7I11 V^Jifcl nGaAs P J: *J & £ Z. £ £ f SttfB 1 0 SB« 

[0 0 7 7] 

(#S3 12) falBtH ©A*y TMte, IM/t7^-^x£j:tFy5:ftotI 
n x G a x _ x A s P^yTf^SftSiBfftfc^U JffifS/^ * - # x # 0 . 6 5 

izmMztizz.£Zftm£~?2>fimi lmmvA^ft^mfamm, 

[0 0 7 8] 
[0 0 7 9] 

J:t5|rffBHl ©A> K^y^J: y %/jM£fcj£2 ©A> F^f^SfU ItfSB 

h £ J: y & y , 

[0 0 8 0] 

(#SHi5) fffiaAyrpii, i&ib*^ K>y h©]g£ zm%.z>mz *m-fz> 
z£&&n£*&ii&i 4mmo&*%¥mftmm a 

[0 0 8 1] 

(tfSS 1 6 ) f&IB^aMMSSfc «fc Tfrt 'J TMliG a A s i: y ^ y , iiuiE*^ 



ffi$E# 2003-3003336 



#2002—273178 



hit i nA s iy&y, muffi%.<Dmmmm8mx*&z>z.}iz<ftm£.-tz> 
#sh i 4 * tc it i 5 ga^a^^^ffc^g. 

[0 0 8 2] 

(#8317) ffffBfi^K^ hT*l±, ®l*m©te#, 3I3R*;^*&IE, ffifiS 
[0 0 8 3] 

(#121 8) tMa¥&tt£«l±I nPifettGaAsiyftSit^ii: 
[0 0 8 4] 

(#132 0) faSB¥#ftS«lcfcJ:3ll ©««3^l8We)*i, mm¥mfa&ffi.£. 

[0 0 8 5] 

[®i] 

s © & ^ -ra t? & s □ 

[02] 



2 2 



m$E# 2003-3003336 



#2002—273178 

[H3] 

[04] 

(A) , (B) it, 03 (DM^tgib^WlZjaV & P LX*;i/^£J:tfT E/ 
[0 5] 

^^(D||"2|l5feMJCi:Sfi^##^g©«^S:^-t0T*feS o 
[06] 

0 5 ©*^-^#^^gC0P h;i/$:^t0t^§ o 
[07] 

[0 8] 

^ bj§ © ^ 3 (c J: £ £>M; £ B •* 0 T* % Z> o 

[09] 

0 8 (Dfll^fC £ W -5 4^ F y h COM* £ A U 7IW i:©H§l:^t0t* & -5 

o 

[010] 

[011] 

[012] 

1 , ii, 2i, 31 mm 

2, 1 2, 2 2, 3 2 AyVTM 
3 A^-Mfe 

3a, 1 4, 2 4, 3 4 A'J 71 



tf}fiE# 2003-3003336 



#2 002 — 2 7 3 178 

3b, 13, 23, 33 K V h 

1 0, 2 0, 3 0 *^3fc¥#fl^S 

24 a Mf&mim® 

3 3 A VzLVT-^y 

40,50 %*m&mw. 

4 1 

4 2 A''v7ri 

4 3 Ttt#^yKJf 

4 4 tgffiJS 

4 5 _L8P # =y v KJS 
4 6 * hJS 

4 7 ±BP«^i 
4 8 TS$«* 

4 9 A, 4 9 B WMM 

5 1 nil n PflJgc 
5 2 pllnPi^t 

5 3 a, 5 3 b mmmmmm 

60 7* V — V 9 %V 

6 1 * 

62, 62 A, 62B / — F 

7 1 #&«ftif f» 
7 2 ^mX-Yy^ 



2 4 miiE# 2003-3003336 



#2002—273178 



[01] 



mm 



r 



*b- 



GaAs buffer 



(001) GaAs sub. 



1 



2003-3003336 



#2 002 — 273178 



[02] 



I 



I 



C2 

1 



00 



1 

c 
o 

I 

1 




1 
i 



2 



mil#2 003-3003336 



#2002-273 178 

[03] 



10 




3 2003-3003336 



#2002—273178 



[04] 



(A), (B)f*. @ 3 Oi^#tt:gf iCfclt I. P L l^;^ 



1.25- 



(A) 



> 
1 

CD 
C 
LU 

CO 

Q. 




UJ 

(B) H 



2 - 



1 -- 




Stacking Layer Number 



£til£# 2003-3003336 



#2002—273178 



[05] 




5 



2003-3003336 



#2002-273178 

[me] 




_i i i i i 1 1— 

1.0 1.1 1.2 1.3 

Photon Energy(eV) 



6 



ffi!E#2 003-3003336 



#2002—273178 



[07] 




ffiHE#2 003-3003336 



#2002-273178 



[08] 



30 




8 



ffi|IE4# 2003-3003336 



#2002-273178 



[09] 



8 <Dffi&lZt$l+ h<Dfcmt'<*)Tmmtfit<D 











© 
© 




O 




jc 


x: 


x: 




CD 

UJ 


HI 


o> 

Ul 


CD 
UJ 


1 




1 

■ 


1 
• 


• 
■ 


i 


1 


1 




■ 

1 






o 



E 

CO 

a> 

"O 

Q. 

co 
< 

O 



CO 



O 

o 



(ain)sQO uj eyBys punoj3 m9U9|3Ae/w 



2003-3003336 



#2002—273178 



CHI 0] 




£BliE#2 003-3003336 



^2002-273178 



[011] 



50 




ffiUE#2 003-3003336 



#2002—273 178 

[Ell 2] 




tBIE#2 003-3003336 



#2002—273178 



mm: 

mm] M^^nxtr^^ri/^;i/^icfeft<5 s -k^e- F^«{c<fc y^BKsti 

mmm] m 7 



ffiiEff 2003-3003336 



#2002—273178 

♦ 



ffi ffi A 



l$S'J## [0 0 0 0 0 5 2 2 3] 

1. MM^MB 1 9 9 6^ 3H26H 



2003-3003336 



